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(57) Abstract: An implementing method of binding the working label switched path with the protection label switched path 
© comprises the steps: the path switched label switching router (PSL) transmits the first message including the binding informa- 
^ lion to the path merging label switching router (PML), to demand setting up the protection LSP for the working label switched 
O path (LSP); PML assigns the label for the protection LSP based on the first message, and returns the second message carrying 
© the binding information; after PSL receiving the second message, PSL binds the working LSP with the protection LSP based 
^ on the binding information, and transmits the notification message carrying the binding information to PML; PML binds the 
Q working LSP with the protection LSP based on the binding information in the notification message. 
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ZWiSLfa&SiM. (MPLS) MPLS t 

iftfo&%Jkf ^e^xW##&5Ufc&# (LSP). 

ITU-T Y.1720 T MPLS ¥) 1:1 ^ 1+1 MPLS ¥) 1+1 
flM^g^U #f ^^^X^LSP^KM^LSP, $f£ftBtftX^ 
LSP LSP , JEtX'ftBt, ^^&>^X#LSP&M:#, 

i X^ft LSP &ftflt#-f,#JMMi» LSP &*KmSk. MPLS # 1:1 
£ $ , ^-^ x-ft LSP> LSP ^ilEJ LSP ( return LSP ), 

jLfx.ft#%-f,Mxft LSP&i£M, ^£>^X# LSP &Ml#, 
£ 4§ X# LSP 4fc# Bt , £ 15" £t&\§} LSP il> $ f ,&W ^ > ^ ft # 
# LSP , # 1* f J >W&# LSP . 

Ms ft-f ,&»#X#LSPtM^LSP, 4«X^LSP, 

LSP jfpsl© LSP sptfe^^MH* + -^fJ^^-^***^ 

fS$>K flftSIL^"^— *Uiii#^B&JLx^ LSP> LSP #»sllsf LSP 
(return LSP ) #&##p;t. #&»JL LSP ^P&X'ft LSP^ LSP 
jfei&In? LSP tf)fm°T ( # MPLS <Kf 1:1 ): 

L IllAf^, LSP B#*yih#»ft*^ T-JS*. 

2, giJ.tl >0 lT,&> fe&#&LSP#;fc^ A^D, T-^**t* 
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3, MLtb1*,&, LSP fft;£ ^ , A&n#>A#&; 

4, LSP. LSP ^ return LSP, LSP 

iti±#&@5.E#F£.i# LSP LSP *#.$Mtf-$ , ft 3.m» 7 

MPLS &^iii±i& — & i£ ^ # 

MPLS"(GMPLS), TOj&JfJfiJ^A^f^MtlWt. 

& (lsp) tffcfe&Mtfu&n&^nft&ft, $?&SLfry?.&tf}7r&M> 

4t^ T MPLS 

4 

A, i&ifc#]4Mfc&£.&&fcSS- (PSD ^itii^##^3C^^H 

(PML) *#*J*i###aU*#fc 

( LSP ) LSP; 

B, ^PML^^-^4^^LSP^Se.#^, 

C, #41 PSL »M>J# JLi* &>#^||#r&^£^k#F£i# LSP 
4r LSP, #ft/sfrifc PML 4; 
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D, fttiL PML 4MW^^4 + tt^£^4#p;tX# LSP 4# 
#LSP. 

£ + . ^T&^i-X'ft LSP #£#ri£ psl ±.ft%As.ft LSP 
##5M*#T&PML; M*%, ^Jtix# LSP PSL Jiftjfcxfrx 

# LSP <Kl#^^#r& PML. 

LSP#i°>, LSP^U £0filX# LSP #### 1:1 ^tt, 

f%#JH%j®&^VX &&: X# LSP LSP > #^2f 1:1 * 

4^t*W LSP 

flr&PML >M'Jia.#P$&£, ^^.^^^ 1:1 35r£,#JL&#Mf 
E\ PMLitit^^iiPSL^ili^Mxil^LSP^^^.^4, 

##W>&4; 

G, PML^.^W^^t^l^'ft'^^X^LSP^il® LSP, # 

6 #r & psl * 9tft# 4 $ 4 ; 

H, PSL 4 1 ##PJt#4#F5tX# LSP LSP. 

(RSVP) LSP Ht, 2. 
$4# RSVP t# Path #4, #&#x>«4#»#B9ifl4# RSVP + # 
Resv i# 4 , # 4 % RSVP t # ResvConf Hi 4 . 

£ RSVP #*"4L Path $4, Resv $4fr 

ResvConf $4$ f W&tf |Ut4££$<Lx4t LSP LSP #F&. 

£&$#&^&1<H* (LDP) &&-f#£*M?# LDP (CR-LDP) 
LSP Bt, #f&f — SK4*M£ =.$4# LDP 4 CR-LDP t 
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Jjt ( Label Request ) $ 4 , >%fr% W $ & # LDP & CR-LDP 

t ( Label mapping ) LDP & CR-LDP 

+ #J notification >% & . 

TO£ LDP & CR-LDP 1 4T^^*a!-lfeA-flL ( TLV ), # 
Label Request )t Label mapping notification ,% + ^Af 

#p£. TLV ££$Lx4t LSP *M*# LSP #F&. 

ife###*£4fc##tt;5r*, £*t£X#LSP*MllSJ LSP&&+, iftii 
^<Ht$r£$.X# LSP LSP #F&, Hfl6^#t*#i§S6X. A 

MPLS #J 1:1 1+1 ##&S.£#tli-£&#, ftiLik^f J£&#. 



® 1 #2fciL<H>X#LSP> *^LSP#p»ilEJLSP^^*S; 

® 2 &$LX^ LSP, LSP %>i&® LSP fpfcttSfc^S ; 

m 3A RSVP tH*Bt PSL Mti&M I 

9 3B RSVP WSLBt PML f 



■ @ 4A^^LDP4 CR-LDP#^i*iiCt ^#«4^'4fit^ 
© 4B ##\&LDP & CR-LDP 1>WKJ&tfrtf.+ 
S 4C # r & LDP & CR-LDP -feH5L#iiW& t # & *» $ A # 
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ft, £&£X# LSP frills; LSP i±#t , i&i£f£4H£*Mt£3(LX>ft LSP 
LSP 

3rft , it^ f MPLS $J& GMPLS n & 

+ , fetefft#lfc-fJ5l*.H, MPLS ^F. 

MBS 1, 9 1 ^^tX^X^LSP,#^LSP^illHj LSP#tf*S, 

# + (LER) REL RE2 -CI'i]*i-^--^X^#^^ 

*M£(LSP), *P— LSP, RE1^R2-R5^RE2. 
M MPLS 1+1 fl']»£&^#»«REL RE2 4U5J& 

£##LSP, 2p RE1-R1^R4^R7->RE2, £iM)MPLS#l: 1 
7fK M&t ^ii^-#»^HREKRE2-^fi)^i.iliHj LSP, Pp RE2 
-R9->R8-R6-R3-RE1. #t> 14*M?*J*** RE1 

(PSD, RE2 ##iii£^##&£4* 

(PML), 

LSP ##£4 W . TS-UM MSSWiSU RSVP ), 
^T/M^^iLtHil (LDP) A&f-#AJ&fctt#&^4fctt«. 
( CR-LDP ). 
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LSP LSP ,iti±^#f %%M 4 

£&&X# LSP *f*## LSP ( 1+1 ), &#&&X# LSP, 
^ LSP ^il.^ LSP $P>$L ( 1: 1 ). 

^$0 2, 0 2 ^SiLX# LSP, LSP fci&EJ LSP 

1, &X# LSP tf$ii#J4M*&£&&&fl (PSD 
n ft^*^ PML f it-^-^T^^-^x LSP #4M*Jl#JJ 

^1*W^r*. LSP iUNfc (1:1 or 1+1) ^PML f 
40 1 t. PML f ,&?P &HRE2, 1:1* 

^,i<4 1 + 1 *^4, 

*f B tftt 1+1 1:1 MMAof,^ 
( ingress ) f !) ifc n f ( egress ), PSL -<L*UlA p 1? . 
*^,**, ^T^^^XX^LSP, j&J&.jM&fcttLSP****, *h&# 
PML ^atAi* LSP * n f A. PSL 
PML, $^XX#LSP> ^ LSP LSP. 

f%2s PSL&##LSPtt*Mll$)Ti&» *r*fcREl5'jRE2*fc, 
£iil£t*JtfrAti#-->1!f4. *£PSL-5 PML # X# LSP &X 

LSP. 

■ 

^^'J^RSVP#M^LSP, -M^JUtAtf 
$A#: path ft 4; ^^'J^ILDP^CR-LDP^J^^LSP, J?'J$ 
f #F 4 # f — ft 4 % : label request ft 4 . 

1+1, JW3/I*4&&: X^ LSP LSPl^Sl^ 
1: 1, JW&^4k&: ^£/ft4&&& 1:1 

t return LSP 

3, PML >|*J>J$##F&/ft4i# path ft label request ft 4 
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( path ft MM ) 4 label mapping $ & ( 4 label request $ 4*f$ ). 

4, PSL ViSiWffytLteM resv $4 ( 4 path $4*hEi ) & 
label mapping ( ^ label request S%M& ) LSP ft 

Bt^X'ft LSP WkP LSP, #i&*»PML-fcJp;t, ^$4 + $^ 

£/f£4. 

3Nfc5, PMLWJ## 0P&#4afcfc*»>1!f4£, *fx4t LSP jHMf 

LSP 

#3*6. £#F&X# LSP LSP £ , ^c^. PML *fc%M-&jr£, 

%l: 1 ^JLit##4^*4AiiW LSP, Ji'Ji£*r#*7, # H'J Pp T*H& 

7, PML 6 _L#^.iH^f #p£/ft4ift path label request ft 
4, S**!MUi&iiW LSP. 

8 > PSL &f >J path label request iff 4£ , # ( return ) 
LSP #fcT*Miat»f' *F£/f* 4<K> resv $4 ( -5 path $4*t 

$ ) label mapping $ 4 ( label request $ 4*t$ ). 

#* 9> PML >&5'J resv $4& label mapping ft4£$£&& LSP 
IS] Bt^X^ LSP ^ii^ LSP, PSL ^^.X# LSP 

E7LSP. 

##10* PSL«J^it^^4^, ^X'ft LSP frig.^ LSP. ^ 

XiiX^ LSP LSP + 

(object) **TLV (*fi-*Ut-0L) ttT^iWtfrJMNl&l*, 

1> RSVP -fcHSl^Ml 
( 1 ) frJk LSP_BIND Object Xf <t 
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Xfr RSVP VhiSL, P/k—^ LSP_BIND Object ( rfc2205, 
rfc2210), W^i^Tft: 

Tunnel ID , 4 SESSION Object t # tunnel id # l§] ; 
LSP ID, 4 SENDER_TEMPLATE Object 1 #j LSP ID fa ft ; 
Binded Tunnel ID , if i£ ( tunnel ); 

BindedLSPID, 4^#.#P&# LSP; 

Category, 4^ LSP #113! , ^#J#-&i'rt LSP, LSP> 1:1 
+ return LSP; 

Rtn, return LSP 3^, R% hlfafrHttH. 

(2) (path) 

#-$.LSP_BIND*tf.,£, path$&£#: ( ^ rfc2205 , rfc2210) 
<Path Message> ::= <Common Header> [ <INTEGRITY> ] 

<SESSION> <RSVP_HOP> 
<TIME_VALUES> 
[ <POLICY_DATA> ... ] 
[ <sender descriptor> ] 
<sender descriptor ::= <SENDER_TEMPLATE> 
<SENDER_TSPEC><LSP_BIND> 

[<ADSPEC> ] 

(3) frJkm® (resv) 

Resv >% &#-£>T: 
<Resv Message> ::= <Common Header> [ <INTEGRITY> ] 
<SESSION> <RSVP_HOP> 
<TIME VALUES> 

[ <RESV_CONFIRM> ] [ <SCOPE> ] 
[ <POLICY_DATA> ... ] 
<STYLE> <flow descriptor list> 
<flow descriptor list> ::= <empty> | 
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<flow descriptor list> <flow descriptorXLSPJBIND 
( 4 ) &&m% mk ( ResvConf ) ft 4 

&Jk£ ft ResvConf $ 4#3,# : 

<ResvConf message> ::= <Common Header> [ <INTEGRITY> ] 

<SESSION> <ERROR_SPEO 

<RESV_CONFIRM> 

<STYLE> <flow descriptor list> 

<flow descriptor list> ::= <empty> | 

<flow descriptor list> <flow descriptor><LSP_BIND> 

5 ) 

PSL ^AttAtSft^ffl 3A PSL #.####3,4*, 

LSP_BIND Xfrfc, LSP ft path ft £»M'J Resv ft 

4 . ft 4 1 LPS_BIND *f fctt LSP # , *J $l$L LSP_BIND 
t LSP ID binded LSP ID, LSP_BIND *f#-<Hl resvconf ft 

A* PML; £»M path ft 4 , ft .1- 1 LPS_BIND LSP 

# returnLSP, M ft PML f LSP_BIND *f resv ft 4 ; £ 

»M resvconf ft 4, dWMfcft&ttt LPS_BIND LSP 
returnLSP, JM^feLSPJBIND t# LSP ID binded LSP ID, fofeftte 

PML ^.fctf *t3£Sfc£*»ffl 3B #M?: % PML >M'J resv ft 4 , 
it ft 4 1 LPS_BIND Xfr LSP # ilHf , f J #F Jt LSP_BIND t 
LSP ID ^ binded LSP ID, f LSP_BIND *t&# resvconf ft 4*fc- 

PSL; jg^'J path ft4, *»JM*ft4+ LPSJBINDtf/M* LSP 

PSL LSP_BIND resv ft 4; resvconf 

ft 4, *»JU*ft4 + LPS_BIND Xfr&tf LSP &^#-GMi», I'J#P& 
LSP_BIND t <H> LSP ID ^ binded LSP ID, 1:1 ##JL3fr&£.# 

return LSP , JJ'J to LSP_BIND *f I- . ft PSL path ft 4*£ return 
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LSP. 

2, 4f fik. LDP & CR-LDP #i>C 

(1) BINDTLV 

BIND TLV (<Mrfc3036, rfc3212), fc^T^-Ut: 
5 LSPIDTLV: &^fM^ X^LSP ID; 

Category: 4b5H*LSPtt&^, #-fci#LSP> iM^ LSP* 1:1 + 
#1 return LSP; 

Rtn, returnLSP 1:1 

( 2 ) #-g#£ft 4 ( Label request message ) ^#&R5M<j-ft 4 ( Label 
10 mappingmessage ) 

BIND TLV Ja , Label request message fa Label mappingmessage 
Mt&Hto BIND TLV, &4M,^W*»ffl 4A ^ 4B #PF. 
( 3 ) i®.^* ft 4 ( notification message ) 

PSL LSP PML # return LSP a&ffvt'feUfl notification 

15 message i£#»*t$#p£., &*p$4&£>® 4C 
(4) f 

PSL ir,#^*t3£Siit^*»a 5A PSL BIND 
TLV Xfr % , ib LSP # label request ft 4 £ , £ PSL «M'J label 

mapping ft 4 , ft 4 + BIND TLV tf) LSP £ U % , M 9tK BIND 

20 TLV LSPID TLV + 6^ LSP ID, % BIND TLV ^ LSPID TLV tf) 

notification ft 4 PML, 1+1 ^fJ&i&W; £ PSL *M'J label 

request ft 4 , BIND TLV # LSP #32 # i&E? , Jty ft PML f 
BIND TLV # label mapping ft 4; i£PSL »M notification ft 4, 
BIND TLV + LSP return LSP, BIND TLV fa LSPID TLV 

25 +# LSPID, &i&« 0 

PML ^ A#*tJE3lk&*»ffl 5B #Nf: £ PML >M>] label mapping ft 
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4 , BIND TLV t LSP H # # return LSP , JH'J #P & BIND TLV LSPID 
TLV + LSP ID, #6 PSL BIND TLV LSPID TLV #J 

notification $ 4; £ PML «M label request ft 4 > BIND TLV + LSP 

JJ'J 6 PSL ^ BIND TLV ¥} label mapping $ 4; £ 

PML «M notification ft 4, BIND TLV t LSP JW 
£ BIND TLV LSPID TLV t # LSP ID, 1:1 ##JMfr&£& 

return LSP, *Ja£4* BIND TLV, fa PSL£i& label request ft 4&.£ return 
LSP. 

LSP Ji# £ <K> i# LSP, LSP H^JPJ* 



ll 
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A, (PSD 

(pml) ^aifc^^A^ #^J*i'ft#^3L4feaM5 

( LSP ) LSP; 

c> psl ft$J# -^4^H^r^^t4^^.x# lsp 

# LSP, #ft#r& PML &:&#^^t4#il^$4; 

D, PML LSP 

# LSP. 

2, ^x^^-l^f^^r*, £?ixx#LSPift£ 

#fi£ PSL x^&tfX'ft LSP PML; £*xX 

# LSP PSL _y§Jt*J-X# LSP ^^^r^^^ii PML. 

. 3, -frM\$;%-l& l 2ft&tf)7T&, £#4Mt-f, ^stX'ftLSPtf 
l+l^^Bt, tf&^^t X#LSP#tt> LSP#2L # 
^/f^x^LSP^^^ Ll^r^Bt, #r&i^t4k&: X 
#LSP##» LSP^^U tfa$7j£jp hi fatf ^ LS? A. 

4, 3 &$fc&1-> #f&PML&f'Jig>$ 

4>£, l:l ^^JLi^^t^^X^il^ LSP, J?'J 

E\ PMLitit^J^fiiPSL^ili-t^iiil® LSP #f =.$4, 
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F> PSL##$JL^#&ELSP^S&#&, #&®®f9i>$j&& 

tt#wi&4; 

G, PML^*Wft4ttf*fc#4*fcX#I^>Mto LSP, # 
PSL f IftZtf 4<H/ii&$ 4; 

H> PSL M^&itM 4 1 LSP fa&W LSP. 

( RSVP ) LSP Bt , 0f&$-$ 4*»# -2.fi* 4# RSVP t ^ Path $ 
4, #T&$ — $43e$ e?$4# RSVP t<K> Resv $4. #ri£it£»$4 



^ RSVP t # ResvConf $ 4 „ 

6, *»jM'J:&£ 5 #ri£#3T&, £ RSVP tr&-^ 

#r&Path$&, Resv i&4*» ResvConf^' 441 ftt^fetf 
IM* 4££3&x4t LSP LSP 

■ 

* 

(LDP) AJs.'f LDP (CR-LDP) LSP fit, ft 

4»Mf -S-ifl 4# LDP & CR-LDP t tfJMMM*. ( Label Request ) $ 4. 

ft4^$Wft4# LDP & CR-LDP t##&&# (Label 
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| FEC TLV I 
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| Label TLV I 

+_+.+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

| Label Request Message ID TLV | 

+.+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-4--^ 

| LSPEDTLV (CR-LDP, optional) | 

+.+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
| Traffic TLV (CR-LDP, optional) | 

| BIND TLV I 

+.+-+.+.+-+-+.+.+.+.+.+.+.+.+-+-+-+-+-+-+-+-+-+-+-+-+ 
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|0| Label Request (0x0401) | Message Length | 

| Message ID | 

FEC TLV | 

| LSPBD TLV (CR-LDP, mandatory) | 

| ER-TLV (CR-LDP, optional) | 

| Traffic TLV (CR-LDP, optional) | 

| Pinning TLV (CR-LDP, optional) | 

| Resource Class TLV (CR-LDP, optional) | 

| Preemption TLV (CR-LDP, optional) | 

BIND TLV | 
+_+.+_+.+-+.+-+-+.+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+^ 
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|0| Notification (0x0001 ) | Message Length. | 
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| Status ( TLV ) | 

| LSPID TLV | 
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+.4--+-+-+-+-+-+-+-+.+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

| Optional Parameters | 
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